ABSTRACT MATERIALS AND METHODS
Species-specific tolerance of plants to herbicides is well recognized. Grasses are generally resistant to phenoxy herbicides while broadleaf plants are susceptible. A basis for species-specific plant resistance to 2,4-D has been examined in tissue cultures. In monocots, the primary metabolites found are glycoside esters (6, 15) or glycosides of hydroxylated metabolites (1, 5) . Susceptible dicots such as soybean, sunflower, and tobacco also possess these same detoxification mechanisms but to a lesser degree (4, 5) . These plants primarily conjugate 2,4-D with amino acids, and the conjugates are biologically active (7) . Evidence exists that the hydroxylated glycosides are inactive (9, 11) . There are numerous examples of selection for 2,4-D resistance or differential tolerance in tissue culture: Citrus sinensis, Daucus carota, Lotus corniculatus, Nicotiana sylvestris, and Trifolium repens (8, 10, 14, (16) (17) (18) (Table II) . This trend toward increasing amino acid conjugation with tissue age has been previously reported for Amsoy root callus (2) and might be related to tissue kinetin level (13) . The degree of inactive hydroxylated glycoside formation in these tissue lines (7, 11) . Inasmuch as it has been shown that amino acid conjugates can be readily converted to free 2,4-D (3), it was significant that the 40R and 40B tissue lines had low levels of amino acid conjugates. Also, the reduced uptake of 2,4-D from the media by 40R and 40C cells would reduce the internal 2,4-D concentration. We cannot rule out active site modification or compartmentation of 2,4-D within the cell; however, in resistant lines somewhat lower tissue concentrations of 2,4-D and its conjugates were found. In 40C, this resistance seemed to be related to reduced uptake and in 40B to enhanced metabolism, while in 40R both reduced uptake and enhanced metabolism to hydroxylate glycosides were detected. In this latter line, loss of 2,4-D resistance was again associated with higher 2,4-D uptake and less metabolism of 2,4-D to hydroxylated glycosides. It is unclear if these two changes are due to selection of mutations and their reversion or perhaps some reversible epigenetic change in the tissue.
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